ABSTRACT BACKGROUND Adherence to a combination of healthy lifestyle factors has been related to a considerable reduction of
I
schemic heart disease (IHD) and ischemic stroke (IS) are posing major burdens to global health (1) , and they are the leading causes of death in China (2) . Although pharmacological treatment has shown considerable effectiveness in improving therapy of these diseases, it is costly and may have side effects. In contrast, adherence to a healthy lifestyle has become a mainstream approach to lower cardiovascular burden through primary prevention (3) .
In epidemiological studies, modifiable lifestyle factors, such as nonsmoking (4) , moderate alcohol consumption (5) , physical activity (6) , healthy diets (7, 8) , and low adiposity (9, 10) , have been consistently linked to a reduced cardiovascular risk. Several previous studies showed that adherence to a healthy lifestyle defined by a combination of these modifiable factors was related to up to roughly an 80% reduction in coronary heart disease (CHD) incidence (11) (12) (13) (14) , and a 50% reduction in IS incidence (15) , in white populations from developed countries. However, little is known whether such protective effects persist in other nonwhite populations like the Asian population.
We thus aimed to examine the associations of a combination of modifiable, healthy lifestyle factors with the risks of IHD and IS in a large cohort of 0.5 million of adult Chinese: the China Kadoorie Biobank (CKB) study (16) . In addition, we estimated the proportion of ischemic cardiovascular diseases (CVDs) that could potentially be prevented by adherence to the healthy lifestyle patterns. years of age were invited to participate in the study.
Of the total of approximately 1.8 million eligible adults in these areas, almost 1 in 3 (33% in rural areas and 27% in urban areas) responded (17) .
Overall, 512,891 adults 30 to 79 years of age were enrolled in the study, including a few who were just outside the targeted age range.
All participants had completed a question- approved the study. Further details of the CKB cohort have been described in previous publications (16, 17) .
In the present analysis, we excluded participants who reported previous medical histories of heart disease (n ¼ 15,472), stroke (n ¼ 8,884), or cancer (n ¼ 2,577); had prevalent diabetes (n ¼ 30,300) on the basis of self-reported or glucose testing at baseline; had missing data for body mass index (BMI; n ¼ 2); or were lost to follow-up shortly after baseline assessment (n ¼ 3). After these exclusions, a total of 461,211 participants remained for the current analysis. (11) (12) (13) (14) (15) 19) . For smoking, the low-risk group was defined as nonsmokers or those who had stopped smoking for reasons other than illness for $6 months. In the CKB cohort, approximately one-half of former smokers quit because of illness (20) . We included former smokers who stopped smoking for illness in the current smoker category to avoid a misleadingly elevated risk. For alcohol consumption, the low-risk group was defined as those who drank >0 but <30 g alcohol per day. For physical activity, the low-risk group was defined as those who engaged in a sex-specific median or higher level of physical activity.
For diet, we included 3 food items that are particularly addressed in a 2013 guideline from the American Heart Association and the American College of Cardiology on lifestyle management to reduce cardiovascular risk (21) . The low-risk group was defined as those who ate vegetables and fruits every day and red meat 1 to 6 days a week, consistent with the current recommendation that emphasizes intakes of vegetables and fruits and limits intake of red meats. For general adiposity measured by BMI, the low-risk group was defined as those who had a BMI of 18.5 to 23.9 kg/m 2 , the standard classification of normal weight specific for Chinese (22) . Values are cases, cases/PYs, HR, and 95% CI. Multivariable model was adjusted for age, sex, education, marital status, family history of heart attack, and prevalent hypertension at baseline. All 6 lifestyle factors were included simultaneously in the same model. *The linear trend test for smoking was performed only in current smokers, and the linear trend test for alcohol consumption was performed only in current daily drinkers.
BMI ¼ body mass index; CI ¼ confidence interval; FV ¼ fruits and vegetables; HR ¼ hazard ratio; MET ¼ metabolic equivalent task; PY ¼ person-year; WHR ¼ waist-to-hip ratio.
Lifestyle and Cardiovascular Diseases in China previously suggested by Wacholder et al. (26) . We further estimated the PAR% according to sex, residence, age, family histories of heart attack or stroke, and the presence of hypertension; and we repeated the analysis among never-regular smokers, never-regular drinkers, participants who were not underweight, and diabetic participants at baseline.
The statistical analyses were performed using Stata 
RESULTS
The mean age of the participants was 50.7 AE 10.5
years. Of 461,211 participants, 1.0%, 13.7%, and 41.3%
had at least 5, 4, and 3 low-risk lifestyle factors, respectively. Participants who were women, younger, more educated, and urban residents were more likely to adhere to a healthy lifestyle (Online Table 1 Tables 3 and 4 ).
When the 6 lifestyle factors were collapsed into binary categories, all the low-risk groups were associated with reduced risks of MCE, IHD, and IS (Table 3 , Online Table 5 ); most of these associations were consistently observed between men and women (Online Table 6 ) and between urban and rural residents (Online Table 7 ). The risks of MCE, IHD, and IS decreased significantly with an increasing number of any low-risk factors in the whole cohort ( Figure 1 , Online Table 8 ) and in both men and women (Online Table 9 To test the robustness of the findings, we examined potential confounding of socioeconomic status The PAR% estimates appeared to be similar for men and women, for urban and rural residents, for different age groups, for participants with or without a family history of heart attack or stroke, and for participants with or without hypertension (Online Table 10 ). The potential reductions in risks of MCE, IHD, and IS among never-regular smokers or neverregular drinkers, although with wider CIs, were generally consistent with those observed in the whole study population (Online Table 11 ). Exclusion of underweight participants from the analysis did not substantially alter the PAR% estimates. When we estimated the PAR% in the participants with diabetes at baseline who were excluded from the primary analysis, a larger reduction in risk of IHD was observed in relation to smoking, physical activity, dietary pattern, and adiposity.
DISCUSSION
In this large, prospective cohort of 0.5 million middleaged to older Chinese, adhering to a healthy lifestyle Our findings are consistent with previous cohort studies conducted in the U.S. (11, 14, 15, 19) and European populations (12, 13, 27) , thus indicating that the reduction in relative risk of CVD incidence or death is proportional to the increased number of healthy lifestyle factors. Findings from the Nurses'
Health Study of 15-to 20-year follow-up data showed that the PAR% for the combination of smoking, alcohol consumption, physical activity, diet, and BMI was 82% (95% CI: 58% to 93%) for CHD Values are cases, cases/PYs, HR, PAR%, and 95% CI. The multivariable model was adjusted for age, sex, education, marital status, family histories of heart attack or stroke (adjusted for in the corresponding analysis), and prevalent hypertension at baseline. All 6 lifestyle factors were included simultaneously in the same model. *Low-risk lifestyle factors were defined as follows: nonsmoking status or having stopped smoking for reasons other than illness; drinking >0 but <30 g of alcohol per day; engaging in a sex-specific median or higher level of physical activity; eating fruits and vegetables every day and red meat 1 to 6 days a week; having a BMI between 18.5 and 23.9 kg/m 2 ; and having a WHR <0.90 in men and <0.85 in women.
CVD ¼ cardiovascular disease; PAR% ¼ population-attributable risk percent; other abbreviations as in Table 1 .
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Lifestyle and Cardiovascular Diseases in China incidence (11), 54% (95% CI: 15% to 78%) for IS incidence (15) , and 74% (95% CI: 55% to 86%) for CVD incidence (11) . Similar PARs% were estimated in other findings from the U.S. and Swedish cohorts In the present study, we observed that the PAR% was higher for IHD than for IS, a finding consistent with observations reported in the Nurses' Health Study (11, 15) . A possible explanation is that IS has risk factors that partly differ from those of IHD.
Light to moderate alcohol consumption was shown to have a particularly important protective effect on IHD in our population. Nevertheless, even light to moderate drinking may increase the risk of other outcomes such as cancer (29, 30) . Therefore, we would be cautious about recommending alcohol consumption for overall human health (31,32). In the present population, one-half of MCE and one-third of IS cases 
PERSPECTIVES COMPETENCY IN SYSTEMS-BASED PRACTICE:
Adherence to a healthy lifestyle in China is associated with a substantially lower risk of CVD.
TRANSLATIONAL OUTLOOK: Now that the efficacy of adherence to a healthy lifestyle has been validated in this Chinese population, attention should be directed to the development of strategies that encourage broad swaths of the Chinese population to adopt and maintain healthy behaviors.
